
Praseodymium Chloride 123

COMPONENTS:
(1) Praseodymium chloride; PrC13;

[10361-79-2]

(2) Hexach10ro-1,3-butadiene; C4C16 ;
[87-68-3]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Shevtsova, Z.N.; Korshunov, B.G.; Safonov,
V.V.; Kogan, L.M.; Gudkova, V.I.

Zh. Neo~g. Khim. 1968, 13, 3096-9; RU6~, J.
InMg. Chern. (Eng£.. T~a.YL6.e..) 1968, 13,
1596-8.

PREPARED BY:

T. Mioduski and M. Salomon

Composition, densities, viscosities and refractive indices of saturated solutions.

solubilitya

trC mass % -1mol kg

25 0.039 0.00158

50 0.041 0.00166

75 0.062 0.00251

nature of the

dig -3 nip
20 solid phasecm no

1.679 0.0386 1. 5565 PrC13·4.5H2O

1.646 0.0309 1.5554 "
1.612 0.0249 1. 5550 PrC13·2H2O

~ola1ities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium attained
after 12 d at 25·C, 10 d at 50·C, and 7 d
at 75·C.

Initial salt, liquid phases and solid phases
analysed for Pr by the oxalate method or by
titration with Trilon B using Xylene Orange
indicator, and for chloride by the Volhard
method. Presumably water was found by dif
ference. Solid phase compositions confirmed
by X-ray analysis.

SOURCE AND PURITY OF MATERIALS:
PrC13.7H20 prepd by dissolving 99.5% Pr203
in HCl, evaporating and cooling, recrystal
lizing, and drying in a desiccator. The
oxide contained oxide impurities of other
rare earths and Fe (0.01%), Ca «0.01-0.05%),
and Cu (0.01%). The product was analysed
for metal and halide (mass %): Pr 37.70%,
Cl 28.85%, H20 33.45%.

Purified solvent (method not specified) had
the following properties:

20 -3 20d4 ~ 1.6807 g cm , and ~ = 1.5543.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: accuracy ± 0.1 K (authors).

REFERENCES:



124 Praseodymium Chloride

COMPONENTS:
(1) Praseodymium chloride; PrC13 ;

[10361-79-2]

(2) Methanol; CH40; [67-56-1]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Grigorovich, Z.I.

Zh. Neo~g. Khim. 1963, 8, 986-9.

PREPARED BY:

T. Mioduski

solubili tya

o

25

50

mass %

45.02

53.69

59.94

mol kg-1

3.312

4.689

6.051

~olalities calculated by the compiler. At 250 C the solid phase is
PrCI)' 3. 5CH30H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for PrCl3 (no details
were given).

The alcohol adduct was studied thermographi
cally.

SOURCE AND PURITY OF MATERIALS:
PrCl3 prepared by dissolving "experimental"
grade oxide in distilled HCI. The resulting
chloride was dehydrated by treatment with
thiony1 chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: authors claim accuracy to be about

0.05 %.

Temp: nothing specified.

REFERENCES:

1. Freeman, I.H. J. rno~g. Nucl. Chern.
1958, 7, 286.



COMPONENTS:

Praseodymium Chloride

ORIGINAL MEASUREMENTS:

125

(1) Praseodymium chloride; PrC13 ;
[10361-79-2]

(2) Ethanol; C2H60; [64-17-5]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

Grigorovich, Z. I.

Zh. Neo~g. K~. 1963, 8, 986-9.

PREPARED BY:

T. Mioduski

o

25

50

mass %

37.29

43.76

47.56

solubilitya

mol kg-l

2.405

3.147

3.668

~olalities calculated by the compiler. At 2soC the solid phase is
PrC13·2.sC2HsOH.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for PrC13 (no details
were given).

The alcohol adduct was studied thermographi
cally.

SOURCE AND PURITY OF MATERIALS:
PrC13 prepared by dissolving "experimental"
grade oxide in distilled HCI. The resulting
chloride was dehydrated by treatment with
thionyl chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: authors claim accuracy to be about

0.05%.

Temp: nothing specified.

REFERENCES:
1. Freeman, I.H. J. rno~g. Nuci. Chern.

1958, 7, 286.



126 Praseodymium Chloride

COMPONENTS:
(1) Praseodymium chloride; PrC13;

[10361-79-2]

(2) Ethanol; C2H60; [64-17-5]

(3) Water: H20; [7732-18-5]

VARIABLES:

Temperature

ORIGINAL MEASUREMENTS:
Sakharova, N.N.; Sakharova, Yu.G.;
Ezhova, T.A.; Izmailova, A.A.

Zh. Neo~g. K~. 1975, 20, 1479-83; Ru6~. J.
lrtMg. Chem. (ErtgrrJta.~.e.) 1975, 20,
830-2.

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

solubility of PrC13.6H2O in 96.8 % aC2H6OH

sample 1 sample 2 sample 3 sample 4 mean solubilities

t/oC g/lOO gb g/lOO g g/lOO g g/lOO g g/lOO g mol -Iekg

20 43.22 43.49 43.26 43.08 43.32 1.219

30 45.01 45.21 44.90 45.00 45.03 1.267

40 48.35 48.46 48.23 48.14 48.29 1.359

50 54.42 54.41 54.20 54.46 54.37 1.530

60 63.02 62.98 63.11 63.06 63.04 1. 774

alt is not clearly stated whether the mixture is 96.8 mass % or 96.8 volume % ethanol.

bSolubilities reported as grams of hexahydrate in 100 g of solvent.

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results ob
tained by approaching equilibrium from above
and below. Two of the data points in the
table were obtained after 3 h of equilibra
tion, and the remaining two data points were
obtained after 4 h of equilibration.

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20°C,
40°C and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

The hexahydrate melted at 113.4 - 114°C.

SOURCE AND PURITY OF MATERIALS:
PrC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) HCl followed by evapn and
crystn. The crystals were dried in a desic
cator over CaC12, P205 and NaOH. The crystals
analysed for the metal by titrn with Trilon
B, and for Cl by the Volhard method.
Found (%) for Pr: 39.50, 39.55 (calcd 39.64).
Found (%) for Cl; 29.80, 30.10 (calcd 29.97).
96.8% ethanol prepd by prolonged boiling of
c.p. grade 93.5% ethanol with anhydr CuS04
followed by dis tn. Ethanol concn determined
refractometrically and pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.7 % (compilers).

Temp: nothing specified.

REFERENCES:



COMPONENTS:

(1) Praseodymium chloride; PrC1 3;

[1036l-79-2J

(2) I-Propanol; C3H
8
0; [71-23-8]

CRITICAL EVALUATION:

Praseodymium Chloride

EVALUATOR:
Tomasz Mioduski
Institute of Nuclear Research
Warsaw, Poland

and

Mark Salomon
USA ET & DL
Ft. Monmouth, NJ, U.S.A.

127

The solubility of PrC1 3 in I-propanol has been reported by Kirmse (1) for 298.2 K, and
by Grigorovich (2) for 273.2 K, 298.2 K, and 323.2 K. The data reported by these two
authors for 298.2 K are in serious disagreement with one another. For example Kirmse
reported a solubility of 1.24 mol kg- 1 and a solid phase of PrC13'C3H70H whereas
Grigorovich reported a solubility of 1.907 mol kg- l and a solid phase of PrC12·2C3H70H.

The source of this disagreement is unknown, and thus the more accurate data cannot be
identified. Thus we are not able to propose any tentative solubility data for PrC1 3 in
I-propanol at this time.

REFERENCES

1. Kirmse, E.M. TIL. 11 V.6e.6. Kon.6. po TeoIL. Ra.6tvoILov 1971, 200.

2. Grigorovich, Z.I. Zh. NeoILg. Khim. 1963, 8, 986.



128 Praseodymium Chloride

COMPONENTS:

(1) Praseodymium chloride; PrC13 ;
[10361-79-2]

(2) Alcohols

VARIABLES:

TIK = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Kirmse, E. H.

Tit. II V4U. Konn. po TeM. RIU.tvoltOv
1971, 200-6.

PREPARED BY:

T. Hioduski and H. Salomon

solvent

1,2-ethanediol;

I-propanol;

2-propen-l-olb ;

aPrC13 solubility nature of the
-1mass % mol kg solid phase

C2H602 ; [107-21-1) 30.2 1. 75 PrC13·3C2H602

C3H8O; [ 71-23-8] 23.5 1.24 PrC13·C3H8O

C3H
6

O; [107-18-6] 39.5 2.64 PrC13 ·C3H6O

~olalities calculated by the compilers.

bIn the original paper the solvent was specified simply as C3HsOH. Upon request, the
author kindly identified the solvent as allyl alcohol.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Only the nature of the solid phase was
reported. Experimental details not given,
but were probably similar to previous works
of the author which are compiled throughout
this volume.

SOURCE AND PURITY OF MATERIALS;
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Inoltg. Nuct. Chern. 1962, 24, 387.



Praseodymium Chloride 129

COMPONENTS:
(1) Praseodymium chloride; PrC13 ;

[10361-79-2]

(2) l-Propanol; C3H80; [71-23-8]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

o

25

50

mass %

30.08

32.04

33.10

ORIGINAL MEASUREMENTS:
Grigorovich, Z. I.

Zh. NeoJtg. Khhn. 1963, 8, 986-9.

PREPARED BY:
T. Mioduski

s01ubilitya

mol kg-l

1. 740

1.907

2.001

~olalities calculated by the compiler. At 250C the solid phase is
PrC13·2.0C3H70H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for PrC13 (no details
were given).

The alcohol adduct was studied thermographi
cally.

50URCE AND PURITY OF MATERIALS:
PrC13 prepared by dissolving "experimental"
grade oxide in distilled HC1. The resulting
chloride was dehydrated by treatment with
thionyl chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: authors claim accuracy to be about

0.5 %.

Temp: nothing specified.

REFERENCES:
1. Freeman, I.H. J. Ino~B. Nuct. Chern.

1958, 7, 286.



130 Praseodymium Chloride

COMPONENTS:
(1) Praseodymium chloride; PrC13;

[10361-79-2]

(2) l-Butanol; C4H100; [71-36-3]

VARIABLES:

Temperature

EXPERIHENTAL VALUES:

ORIGINAL MEASUREHENTS:
Grigorovich, Z.I.

Zh. NeO~9. Khlm. 1963, 8, 986-9.

PREPARED BY:

T. Mioduski

solubilitya

t/oC mass % mol -1kg

0 15.42 0.737

25 23.62 1.251

50 31. 78 1.884

~olalities calculated by the compiler. At 250 C the solid phase is

2PrC13·3C4H90H.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for PrC13 (no details
were given).

The alochol adduct was studied thermographi
cally.

SOURCE AND PURITY OF MATERIALS:
PrC13 prepared by dissolving "experimental"
grade oxide in distilled HC1. The resulting
chloride was dehydrated by treatment with
thionyl chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: authors claim accuracy to be about

0.05 %.

Temp: nothing specified.

REFERENCES:
1. Freeman, I. H. J. InO~9. Nuc£. Chern.

1958, 7, 286.



Praseodymium Chloride 131

COMPONENTS:
(1) Praseodymium chloride; PrC13 ;

[10361-79-2]

(2) I-Pentanol; CSH120; [71-41-0]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Grigorovich, 2.1.

Zh. Neo!lfj. KIUm. 1963, 8, 986-9.

PREPARED BY:

T. Mioduski

solubilitya

t/Oc mass % mol -1kg

0 17.48 0.857

25 24.35 1.302

50 23.37 1.233

~olalities calculated by the compiler. At 250 C the solid phase is
PrC13 ·3C5HllOH.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for PrC13 (no details
were given).

The alcohol adduct was studied thermographi
cally.

SOURCE AND PURITY OF MATERIALS:
PrC13 prepared by dissolving "experimental"
grade oxide in distilled HCl. The resulting
chloride was dehydrated by treatment with
thionyl chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: authors claim accuracy to be about

0.5 %.

Temp: nothing specified.

REFERENCES:
1. Freeman, I. H. J. Ino~g. Nuet. Chern.

1958, 7, 286.



132 Praseodymium Chloride

COMPONENTS:

(1) Praseodymium chloride; PrC13;
[10361-79-2]

(2) Ethers

VARIABLES:

Room temperature: T/K around 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergesaess, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.H. TIl.• II V4 e.6. Kort6. po TeoJt.
Ra4~voJtov. 1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

PrC1
3

solubilitya,b

solvent

l-ethoxy-2-methoxyethane;

l,3-dioxolane;

l,4-dioxane;

[5137-45-1]

[646-06-0]

[123-91-1]

mass %

0.04

0.9

0.04

mol kg-l

0.0016

0.037

0.0016

~olalities calculated by the compilers.

bNature of solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solute-solvent mixtures were isother
mally agitated at 250 C or at room tempera
ture. Authors state that the difference
found for:.the solubility was within exper
imental error limits.

Pr was determined by complexometric titra
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. lrtoJtg. Nucl. Chern. 1962, 24, 387.



Praseodymium Chloride 133

COMPONENTS:

(1) Praseodymium chloride; PrC13;
[10361-79-2]

(2) Alkoxy-ethanols

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

Tit. 11 V6e6. K0I16. po TeOlt. Rcu>tvOltov
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

aPrC1
3

solubility

solvent

2-methoxyethanol;

2-ethoxyethanol;

C3H802 ; [109-86-4]

C4Hl002 ; [110-80-5]

mass %

12.8

16.2

-1mass kg

0.594

0.782

nature of the
solid phase

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the authors the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Il1oltg. Nuci.. Chem. 1962, 24, 387.



134 Praseodymium Chloride

COMPONENTS:
(1) Praseodymium chloride; PrC13;

[10361-79-2]

(2) Alkyl ethers

VARIABLES:

Room Temperature (293-298 K)

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E. M.; Dressler, H.

z. Chern. 1975, 15, 239-40.

PREPARED BY:

T. Mioduski and M. Salomon

PrC13 solubilitya

solvent mass % mol -1kg

l-methoxyheptane; C8H18O; [629-32-3] 0.8 b 0.033

l-methoxyoctane; C9H20O; [929-56-6] 0.07 0.0028

l-methoxynonane; ClOH22O; [7289-51-2] 0.06 0.0024

~olalities calculated by the compilers.

bSolid phase dried in a vacuum desiccator over P205• Analysis yielded the composition
PrC1

3
.2C

8
H

lS
O. Compositions of other solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solute-solvent mixtures were isother
mally agitated (at room temperature) until
equilibrium was attained. The anhydrous
reagents were handled in a dry box contain
ing P4010 . Pr was determined by complexo
metric Eitration using Xylenol Orange indi
cator.

The reported solubilities are mean values
based on four determinations.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:
Nothing specified.

REFERENCES;



Praseodymium Chloride 135

COMPONENTS:

(1) Praseodymium chloride; prC13 ;
[10361-79-2]

(2) Tetrahydrofuran; C4HSO;
[109-99-9]

VARIABLES:

Room Temperature: T/K about 293

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Rossmanith, K.; Auer-Welsbach, C.

MattitUck. Chern. 1965, 96, 602-5.

PREPARED BY:

T. Mioduski

The solubility of PrC1
3

in tetrahydrofuran at 200 C (room temperature) was reported to be

0.590 g per 100 ml of solution

(0.0239 mol dm-3 , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor w~th agita
tion for 60-S0 hours at room temperature.

Praseodymium was determined by the oxalate
method and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. PrC13 was prepared by con
version of the oxide by high temperature
reaction with an excess of NH4Cl followed
by heating the product in a stream of dry
nitrogen, and then in vacuum to remove
unreacted NH4Cl.

Tetrahydrofuran was distilled from LiAlH4'

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



136 Praseodymium Chloride

COMPONENTS:

(1) Praseodymium chloride; PrC13;
[10361-79-2]

VARIABLES:

One Temperature: 250 C

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Korovin, S.S.; Galaktionova, O.V.;
Lebedeva, E.N.; Voronskaya, G.N.
Zh. Neo~g. Khlm. 1975, 20, 908-14;
RU.6.6. J. InMg. Chern. EngL TIta.n.6L
1975, 20, 508-11.

PREPARED BY:

T. Mioduski and M. Salomon

Composition of saturated solutioq

mass %

30.0

mol/kg sIn

1.21

-3g dm

356.5

mol dm- 3

1.45

mol kg-l density/g cm-3

(compiler)

1.73 1.24

The solid phase is Pre13

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions prepared isothermally
with magnetic stirring. Equilibrium was
attained after 25-30 d. The solution was
centrifuged and an aliquot for analysis taker
and added to methanol and pptd with aq NH •
The pptd Pr(OH)3 was washed repeatedly an~
heated to the oxide for gravimetric analysis.
The solid phase was analyzed (no details
given) for phosphorous and only anhydrous
PrC13 was found. All operations were per
formed in a dry box through which a stream
of argon was passed.

The major objective of this work was to
establish the nature of complextion between
TBP and PrC1

3
in solution. Additional

studies with unsaturated solutions (lR
spectra, viscosity, molar conductivities)
are discussed in the source paper.

SOURCE AND PURITY OF MATERIALS:
Anhydrous PrC13 prepared by chlorination of
Pr20~ with CC14 vapor (1,2). Source and
purify of materials not given. Pr was
analyzed gravimetrically and Cl by Volhard's
method. Tributylphosphate (TBP) was puri
fied "by the standard method." No addition
al details given.

ESTIMATED ERROR:
No estimates possible.

REFERENCES:
1. Korshunov, B.G.; Drobot, D.V.;

Bukhtiyarov, V.V.; Shevtsova, Z.N.
Zh. Neo~g. Khlm. 1964, 9, 1427.

2. Novikov, G.l.; Tolmacheva, V.D.
Zh. P~kl. Khlm. 1965, 38, 1160.



COMPONENTS:

Praseodymium Chloride

ORIGINAL MEASUREMENTS:

137

(1) Praseodymium chloride; PrC13
[10361-79-2]

(2) Alkyl amines

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

solvent

Kirmse, E.M.

Tn. 11 V.6U. Konn. po Te.oJt. RiUlZVOJtov
1971, 200-6.

PREPARED BY:
T. Mioduski and M. Salomon

PrC13 solubilitya

mass % mol kg-l

2-propanamine; iso-C3H9N;

2-propen-l-amineb C3H7N;

[107-10-8]

[75-31-0]

[107-11-9]

22.2

0.08

0.05

1.15

0.0032

0.0020

~olalities calculated by the compilers.

bThe original paper simply specifies the solvent as C3HsNH2, and upon request the
author kindly identified the solvent as allylamine.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:
NothiPR specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. InoJtg. Nuct. Chern. 1962, 24, 387.



138 Praseodymium Chloride

COMPONENTS:..
(1) Praseodymium chloride; PrC13;

[10361-79-2]

(2) Hexamethylphosphorotriamide;
C6H18N30P; [680-31-9]

VARIABLES:

Room temperature: T/K ~ 298 ± 3

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Mikheev, N.B.; Kamenskaya, A.N.; Konovalova,
N.A.; Zhilina, T.A.

Zh. Neong. Kh£m. 1977, 22, 1761-6;
Ru.6.6, J. 1nong. c1i:eiri"": (Eng!... TIUln.6.e.. J
1977, 22, 955-8.

PREPARED BY:

T. Mioduski

ESTIMATED ERROR:
-3Soly: precision ± 0.001 mol dm at a 95 %

level of confidence (authors).

SOURCE AND PURITY OF MATERIALS:
Anhyd PrCl, prepd similarly to that in (1) by
subliming NH Cl from a mixt of PrC13 and 6
moles of NN ~l in a stream of inert gas at
200-400'C (~rOCl content less than 3 %). The
solvent was purified as in (2).

PrC13.3C Hl N OP prepd by dissolving the
hydrate ~n ~3ri18N30P and heating to 140-145°C
for 5 m. The solvate was pptd by addition of
abs ether, washing 7 times with ether, and
drying over P205 in a stream of dry nitrogen.
Yield was about 90 %.

The solubility of the anhydrous salt at 25 ± 3°C was given as

0.113 ± 0.003 mol dm- 3

Starting with the solvate PrC13.3«CH3)2N)3PO, the solubility at 25 ± 3°Ca was given as

0.128 ± 0.001 mol dm- 3

aTable 3 in the English translation of the source paper states the temperature to be
23 ± 3°C. This is probably a typographical error as the text clearly states that all
measurements were carried out at 25 ± 3·C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Salt and solvent
were placed in a test-tube in a dry box, and
the tube agitated at room temperature (25 ±
3'C) until equilibrium was reached. Aliquots
were withdrawn periodically and analysed for
the metal content. Rare earth concentration
was determined by complexometric titration,
and by the radiometric method using the
isotope Tm-170 ( t; ~ 169 d). Authors state
that results for both methods agreed. Al
though not clearly stated, it appears that
equilibrium was reached in several weeks to
several months.

Solid phase samples washed three times with
benzene or ether and dried on a steam bath in
an argon atmosphere. The solid phase was
analyzed and found to be PrC13·3CfiH18N30P. Temp: precision ± 3 K.
The solvate was analysed for metal confent by~~~....:...;;.;;..;;.;;.......;;.;;;....=....;...-------------t

complexometric titrn, for chloride by the REFERENCES:1. Taylor, M.D.; Carter, C.P. J. Inong.
Volhard method, and the solvent was obtained N· D Ch 24 8

U<:.<.. em. 1962, ,3 7.
by difference. IR spectra confirmed the
absence of water. Structural studies of the 2. Fomicheva, M.G.; Kessler, Yu.M.; Zabusova,
solvate also carried out by X-ray analysis. S.E.; Alpatova, N.M. E.e.ektnokhlmiya

1975, 11, 163.
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COMPONENTS:
(1) Praseodymium chloride; PrC13;

[1036l-79-Z]

(Z) Tetrachlorostannate; SnC14 ;
[7646-78-8]

(3) Phosphorus oxychloride; POC13 ;
[100Z5-87-3]

VARIABLES:

T/K = Z93

Concentration of SnC14

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Lyubimov, E.I.; Batyaev, I.M.

Zh. P~kl. Khim. 197Z, 45, 1176-8.

PREPARED BY:

T. Mioduski

SnC14:POC13 ratio

(by volume)

°1:Z50
1:100
1:50
1:Z5
1:15
1:10

SnC14 concentration

mol dm-3

°0.035
0.085
0.17
0.33
0.59
0.78

PrZ03 solubilitya

moles Pr dm-3

0.013
0.10
O.ZO
0.31
0.Z7
O.lZ
0.11

~his is also the solubility of PrC13 in the SnC14-POC13 mixtures because the oxide is
quantitatively converted to the chloride according to

Thus the equilibrated solutions should actually be considered to be a four component
system containing SnC14 , PrC13, PZ03C14 and POC13 (the compiler assumes PZ03C14 is
soluble).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnC14 content was verified by
chemical analysis for Sn. This solution and
PrZ03 were placed in sealed ampoules, heated
to ZO-Z500 C to increase the rate of solution,
and then rotated in an air thermostat at ZOo
C for Z-ZOO hours. Without preheating,
equilibrium was established after ZOO hours.
Preheating to lZOoC lowered the equilibra
tion time at ZOo to 2 hours.

Pr was determined by colorimetric analysis,
and in some cases by the oxalate method.
The reported solubilities are mean values
based on 3-5 parallel determinations.

SOURCE AND PURITY OF MATERIALS:
Pr60ll of "the first sort" was reduced to
PrZ03 with hydrogen at 9500 C.

"Pure" grade SnC14 and POC13 were dehydrated
with PZ05 and distilled under vacuum.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%.

Temp: precision presumably ± O.ZK
(,.nmni 1 " ... ,

REFERENCES:


